). This wide substrate specificity gives these kinases their medicinal relevance.
and a simulated annealing omit map of the inhibitor in Figure 3C . Again the ␦- TK to discriminate between ribo-and deoxyribonucleosides. Surprisingly, this difference between the tyrosine In HSV1-TK, Lid arginines Arg220 and Arg222 point toward the substrates. In the EHV4-TK/SO 4 -Thy complex side chain conformation of HSV1-TK and EHV4-TK does not affect the relative rates of ribonucleoside phosphor-(and, to the extent to which we can visualize its electron density, in the EHV4-TK/ADP-Thy complex), one of ylation by the two enzymes: Urd and Cyd are phosphorylated by both enzymes, though not as well as dUrd and these conserved arginine residues, Arg196, has strong electron density that shows it to be in a position enabling dCyd (data not shown). interaction with the ␤-phosphate of ATP/ADP when in the closed conformation ( Figure 4B ). While we cannot
The ATP/ADP Binding Site model the tip of the side chain of EHV4-TK's other con-ADP binds to EHV4-TK mainly through hydrogen bonds, served arginine, Arg198, with confidence, it seems to but also via -overlap with Arg192. The ␤-phosphate be pointing away from the active site. This calls into occupies the cavity that is formed by the P loop. In the question its role in catalysis. 
of Herpesvirus TKs
In the ADP-TMP complex, the adenine-to-thymine dis-A remarkable and unique property of herpes thymidine tance is ‫9.0ف‬ Å shorter than in the ATP-TMP complex kinases is their ability to act as both thymidine kinases (16.8 Å versus 17.7 Å ). Since ATP is bound by the P (TKs) and thymidylate kinases (TMPKs). Herpesvirus loop, we looked for a concomitant P loop shift with the TKs have an evolutionary relationship with TMPKs, as ATP's phosphates, but such a shift was not detected seen from sequence similarity (Figure 1B) , especially the at the resolution of our structures. This implies that to DRY/H/F motif, and structural similarities (1.6 Å RMSD some extent, in EHV4-TK the ATP has flexibility in its over 135 atoms used for overlay); it is likely that the position relative to its binding loop. The consequences TMPK activity of the herpesvirus TKs reflects this relaof this flexibility present a topic for future study. tionship. Many of the secondary structural elements are As discussed above, the single most dramatic subpresent in both kinases. Despite these similarities, strate conformational change between the state with TMPKs possess high substrate specificity and are totally TMP bound as a product and that with TMP bound as devoid of any thymidine kinase activity. The focus of the a reactant is the position of the TMP's phosphate group. work presented here is to probe the structural features A comparison of herpesvirus TKs to the structurally simipresent in herpesvirus TKs that are responsible for the lar TMPKs can explain the flexibility of this phosphate group to occupy different positions. In TMPKs, the TMP dual-phosphorylation activity of these kinases. We are 
